Analisi delle prestazioni energetiche e strutturali di un edificio per appartamenti a Greve in Chianti (FI) by DAINI, DANIELE
 Università di Pisa – Facoltà di Ingegneria 
Corso di Laurea Magistrale in Ingegneria Edile 
Anno Accademico 2006/2007 
 
Graduation Thesis:  Analisi delle prestazioni energetiche e strutturali di un 
edificio per  appartamenti a Greve in Chianti (FI) 
Relators: Prof. Dott. G.Tuoni, Prof. Ing. M.Sassu, Dott. Ing. F.Leccese 
Candidate: Daniele Daini                                             April, 15th, 2008 
 
In the following Graduation Thesis the analysis of the energetic and structural performance of a 
building, the architectural design of which was known, has been discussed. It is a 8 apartment 
building, the construction of which is part of the  “20.000 homes for rent”, which was supported by 
the Administration of the Town of Greve in Chianti (FI). 
The topic of the containment of the energetic consumption for the summer cooling has especially 
been investigated, after having analyzed and revised the studies carried out during an earlier 
Graduation Thesis on the same building concerning winter heating, following the most recent laws 
(D.Lgs 192/2005 and 311/06). 
Subsequently the problems related to the safety of the building in case of earthquakes have been 
investigated, via the analysis and the design of the centre structure of the building, according to the 
OPCM n. 3274 of March the 20th, 2003 and the D.M. 9/01/96. 
In Italy, the ever-expanding requests for a higher comfort level inside home during the summer 
season has determined, in the last few years, a consistent rise of the of the selling of air conditioners 
and split systems. Consequently, electric consumption has increased dramatically: in summer 2001 
the summer power peak has equaled the winter power peak; on July the 20th, 2007, the power peak 
absorbed by power grid reached 56.520 MW, which was the absolute record of electric 
consumptions, exceeding by 1000 MW the power peak recorded on June the 27th, 2006. 
The analysis of the sheath of the examined building has been analyzed, verifying the expected 
parameters of the laws in force and specifically studying its behavior during the summer. 
Particularly the study of how the internal air temperature of the building without an air conditioned 
system is determined  has been investigated, according to the recent laws UNI EN ISO 13791:2005 
and 13792:2005. The results obtained from such analysis have shown that inside a building with a 
remarkable winter behavior, the parameters that influence the reaching of comfortable summer 
conditions the most, and which may reduce the number of interventions of maintenance of the air 
conditioned system, concern both the design of the sheath (the job of the designers) and the 
conditions of use of the building (the job of the users). A well-designed sheath may help to reduce 
the internal summer temperature by as much as 4°C, while the correct use by its users (concerning 
the covering of the breaches, and the ventilation modes) up to about 14°C. From this comes the 
need to attach to the building’s design prescriptions some sort of “manual of correct use” aimed at 
the users, in order to perfect the heat response of the building itself, this way minimizing 
consumptions in every period of the year. 
The design of the building skeleton in reinforced concrete and study of the seismic response, 
conducted according to the OPCM n. 3271 of March 20th, 2003 and the D.M 9/01/96 have also been 
made. The structure has been classified as “B” Class-ductile (necessary when there are thick 
girders) and the calculation method has been the modal analysis associated to the result spectrum of 
the project, valued in relation to the considered seismic area, the characteristics of the site and using 
a structure factor q = 3,2. The analysis of the prodding, the dimensioning and the design of the 
structural elements and their inspection according to the Limited States Method, have brought to the 
hypothesis of a structural design which is able to guarantee the safeness of the building when 
confronted with earthquakes, as defined by the reference Laws. 
